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The "Sg" tension
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Wp measurements in photometric samples

MGRS spec

MGRS photo

Yang+2021, Zhou+2021



Wp measurements in photometric samples
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Intrinsic Wp 1n photometric samples

pair = zaphotoz

Wang+2019, 2021



Intrinsic Wp 1n photometric samples
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Intrinsic Wp 1n photometric samples
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DECaLS DR9

* ~10,000 sq. deg. (black contour,

footprint of shear catalog)

Xu+ 2023, to be submitted
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DECaLS DR9

* ~10,000 sq. deg. (black contour,
footprint of shear catalog)

* Photo-z estimation (random forest)

* r-band magnitude, g —r color, r — z color,
z—WI1 color, W1 W2 color, half-light
radius, axis ratio, shape probability

* Photo-z quality control:

* 0<photo-z<0.9, z,,,<21, red galaxies
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DECaLS DR9

* ~10,000 sq. deg. (black contour,
footprint of shear catalog)

* Photo-z estimation (random forest)

* r-band magnitude, g —r color, r — z color,
z—WI1 color, W1 W2 color, half-light
radius, axis ratio, shape probability

M?® —5logh

* Photo-z quality control: 2001

2 0.4 0.6 0.8
photo-z

* 0<photo-z<0.9, z,,,<21, red galaxies

e 0,~ 0.02



Photo-z performance of lens samples
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Wp and galaxy-galaxy lensing measurements
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* Large-scale measurements
* linear bias (minimal bias model)

* scale cuts:
* 1,> 8 Mpc/h for Wp
* 1,> 12 Mpc/h for ESD
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Wp and galaxy-galaxy lensing measurements
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Wp and galaxy-galaxy lensing measurements
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Wp and ESD modeling
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* (Each lens sample) 4 free
parameters

* effective photo-z uncertainty,

linear bias, omega m, sigma 8
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Wp and ESD modeling

* (Each lens sample) 4 free
parameters
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Wp and ESD modeling

* (Each lens sample) 4 free

parameters
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Planck 2018
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Cosmological constraints
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*  Best-fit

fit

* Tight constraints in low redshifts

gs5s ™ 0.02
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Cosmological constraints

Planck 2018 HSC-Y3: 3x2pt

DES-Y3: 3x2pt KiDS-1000: 3x2pt
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*  Best-fit

* Tight constraints in low redshifts

e Consistent with Planck results
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Cosmological constraints
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Cosmological constraints
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* Tight constraints in low redshifts
* Consistent with Planck results

* Mild trend of Sq dependence on
redshift

* Underestimated galaxy bias in
high redshifts
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Possible caveats

* Imaging systematics

* Shape and ESD measurements

Xu+ 2023, to be submitted
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Possible caveats

* Imaging systematics

* Shape and ESD measurements

* Gaussian photo-z

 Realistic treatments of catastrophic outliers
* Intrinsic alignments

* Magnification bias
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Possible caveats

* Imaging systematics

e Shape and ESD measurements

* Gaussian photo-z

* Realistic treatments of catastrophic outliers
* Intrinsic alignments

* Magnification bias

* Covariance matrix

* Incorporate the statistical uncertainties of Planck constraints
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Two tests
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Two tests
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Future prospects

* Imaging systematics

e Shape and ESD measurements

* Gaussian photo-z

* Realistic treatments of catastrophic outliers
* Intrinsic alignments

* Magnification bias

* Covariance matrix

* Incorporate the statistical uncertainties of Planck constraints
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Future prospects
* Imaging systematics More manpower!

e Shape and ESD measurements

* Gaussian photo-z

* Realistic treatments of catastrophic outliers
* Intrinsic alignments

* Magnification bias

* Covariance matrix

* Incorporate the statistical uncertainties of Planck constraints
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Future prospects

* Imaging systematics

* Shape and ESD measurements

* (Gaussian photo-z

* Realistic treatments of catastrophic outliers
* Intrinsic alignments &

* Magnification bias

* Covariance matrix

* Incorporate the statistical uncertainties of Planck constraints

* Different lens: galaxy groups



Take-home messages:

* Large lens samples
* precise 2PCFs measurements

* Abundant sources galaxies
* precise lensing measurements

* Tight constraints on the cosmological parameters
* 05, ™ 0.02

* Mild Sq dependence on lens redshift

* need more checks



Back-up slides
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Figure A14 The B mode (blue) from lens sample and the ESDs measured around the random (red).
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Figure A15 The comparsion of ESD measurements with a different lens-sources photo-z separation. The ESDs measured with a larger lens-sources photo-z
separation (Az = (.35, red) is statistically consistent with the fiducial measurements (Az = (.25, blue) .
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